






Experimental and modeling studies of motor network 
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2. Spinal reflexes. Development in rats 19 
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1. Anatomical overview of the spinal cord 
1.1 Organization of the neonatal rat spinal cord  
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1.4 Motoneuronal pools 
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1.6 Afferent nerves and afferent projections to the rat spinal cord 
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velocity, m/s general function 
Ia 12-20 yes 70-120 muscle spindle primary endings 
Ib 11-19 yes 66-114 Golgi tendon organs 




III 1-5 yes 4-20 
pain, crude touch, 
pressure, 
temperature 













A-α 13-22 yes 70-120 
alpha-motoneurons, 
muscle spindle primary 
endings, Golgi tendon 
organs, touch 




A-γ 4-8 yes 15-40 touch, pressure, gamma-
motoneurons 
A-δ 1-4 yes 5-15 pain, crude touch, pressure, temperature 
B 1-3 yes 3-14 preganglionic autonomic 
C 0.1-1 no 0.2-2 
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2. Spinal reflexes. Development in rats 
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2.2 Polysynaptic reflexes 
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2.3 Organization of inputs to spinal interneuron population and 
reconfiguration of spinal interneuronal system 
)	 =:= 





P P P.P+ 
 





 *&  < (00-+   












   
 	  
 	
   	 *

 
   
     




      
 5
  
    
  *
"C : 
 F  < %,,(C : 
 F  < %,,1C ;  <
%,,,+
   
       










     
 		
   * "+?- *
+
. 
   














      

































   7 .  
"
   









; *(00%+ L /./ *(00%+" ". 
 &
   
 

   




   :  

 
  >       


























   
 
 












   .  &   
   
   		  
.!
." 










































   
   
./*?
%  L /./<(00%+	 	 / 
  
 *#	F)":





   	 	  $    	
 
    !    
 
























2.4 Summary of spinal reflexes and functional organization of 
spinal cord 
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3. Locomotion and locomotor related spinal networks 
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3.1 Development and localization of locomotor CPG in rats 
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3.2 Left-right coordination during fictive locomotion and its 
development 
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3.3 Disinhibited activity in the isolated spinal cord of the neonatal 
rat 
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1. Tissue preparation and drugs 
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1.3 Recording chamber for the whole cell-patch experiments and 
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1.4 Extracellular, intracellular solutions and drugs 
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2. Recording techniques 
2.1 Extracellular ventral root recordings 
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2.2 Intracellular recordings 
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2.4 Recurrent post-synaptic potential recording 
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3. Data analysis 
3.1 Analysis of single cell recording  
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3.3 Analysis of disinhibited rhythm 
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4. Molecular biology 
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5. Modeling of motoneuron structure 
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5.5 Computer simulation and analysis 
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5.6 Simulation of electrical behavior of modeled motoneuron 
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1 Experimental results 
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1.2 Effect of glibenclamide on the disinhibited activity 
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1.4 Motoneuron electrophysiology 
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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parameter control glibenclamide P value 
Vrest, mV -72 ± 1.4 -75 ± 1.3 0.007 * 
Rin, M 21 ± 1.8 25 ± 2.4 0.03 * 
overshoot, mV 15 ± 1.2 19 ± 1.1 0.009 * 
spike rise time, 
ms 
1.3 ± 0.1 1.3 ± 0.1 0.98 
inflection point, 
mV -47 ± 1.6 -46 ± 1.5 0.6 
time to peak, ms 3.3 ± 0.2 3.5 ± 0.2 0.1 
stimulus 
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motoneuron membrane potential, an effect accompanied by enhanced height of the 
antidromic spike (Figure 20b). On average, DPC significantly increased the 
membrane potential and resistance of motoneurons as indicated in Figure 20c (n=5). 
These data therefore demonstrated identical action of glibenclamide and DPC on 
spinal motoneurons. 
 
1.5 Cl- dependent inhibition 
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1.6 Activation of CFTR of interneurons 
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21.7±3.0 m  
(n=89) - - Takahashi, 1990 




19.2±3.5 m  
(n=16) 
Dekkers et al., 
1994 a 




Kerai et al., 
1995 b, c 




24.7±2.32 m  
(n=15) 
Safronov and 
Vogel, 1995 c 
- - 
25.53±6.1 m  
(n=7) 
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2.3 Proximal dendrites 
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parameter pooled experimental data model (n=25) 
AD, µm2 6825±1918 * 8713±1990 
AS, µm2 1788±893 1557±483 
AD/AS 4.3±2.3 6±2 
bmo 5.1±1.3 * 5±1 
n-Prox 6.3±1.8 6.1±1.3 
n-End 15.1±3.9 27.8±9 
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2.5 Motoneuron complexity defines synaptic input topography 
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 INa, S/cm2 IKA, S/cm2 IKdr, S/cm2 
Soma 0.113 0.218 0.029 
Proximal 0.003 0 0.001 
Distal 0.003 0 0.001 
AH 0.7 0 0.11 
IS 0.7 0 0.11 
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2.6 Examples of electrical activity generation 
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2.7 Modeling of CFTR inhibitors action on motoneurons input 
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Action of glibenclamide on the spontaneous activity in the 
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